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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of the Group I invention (claims 1-38) in the 
reply filed on 6/14/05 is acknowledged. 

Information Disclosure Statement 

The examiner has considered the item listed on the Information Disclosure 
Statement filed 6/28/2004. A signed copy of Substitute Form PTO-1449 is herewith 
enclosed. 

Drawings 

1 . Figures 1-3 should be designated by a legend such as --Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claim 9 is objected to because of the following informalities: the wordings in 
"(5T)" (line 2), "(6T)" (line 2) and "(7T)" should be removed. Appropriate correction is 
required. 
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3. Claim 10 is objected to because of the following informalities: the wording 
"(HDR)" (line 4) should be removed. Appropriate correction is required. 

4. Claim 11 objected to because of the following informalities: the wording "(V d d)" 
(line 3) should be removed. Appropriate correction is required. 

5. Claim 13 is objected to because of the following informalities: the wording "(4T)" 
(line 2) should be removed. Appropriate correction is required. 

6. Claim 14 is objected to because of the following informalities: the wording "(6T)" 
(line 2) should be removed. Appropriate correction is required. 

7. Claim 15 is objected to because of the following informalities: the wording "(7T)" 
(line 2) should be removed. Appropriate correction is required. 

8. Claim 29 is objected to because of the following informalities: the wordings "(4T)" 
(line 2), "(5T)" (line 2), "(6T)" (line 2) and "(7T)" (line 3) should be removed. Appropriate 
correction is required. 

9. Claim 30 is objected to because of the following informalities: the wording 
"(HDR)" (line 4) should be removed. Appropriate correction is required. 

10. Claim 31 is objected to because of the following informalities: the wording "(V dd )" 
(line 3) should be removed. Appropriate correction is required. 

1 1 . Claim 32 is objected to because of the following informalities: the wording "V d d" 
(line 3) should be removed. Appropriate correction is required. 

12. Claim 34 is objected to because of the following informalities: the wording "(6T)" 
(line 2) should be removed. Appropriate correction is required. 
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1 3. Claim 35 is objected to because of the following informalities: the wording "(7T)" 
(line 2) should be removed. Appropriate correction is required. 

Specification 

The following is a quotation from the relevant sections of the Patent Rules under 37 
C.F.R. 1 .75 that form the basis of the objection made in this office action. 

(d) 

(1) The claim or claims must conform to the invention as set forth in the remainder of the specification and 
the terms and phrases used in the claims must find clear support or antecedent basis in the description 
so that the meaning of the terms in the claims may be ascertainable by reference to the description (see 
§ 1.58(a)). 

The Specification is objected to because the remainder of the Specification, i.e., 
other than the claims, does not disclose seven-transistor pixels as recited in claims 9, 
29 and 35. The Specification should be amended to include said disclosure without, 
however, introducing any new matter. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 5. Claims 1-14 and 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Pain et al (6,326,230 B1 ). Pain et al teach a method of operating a pixel cell of an 
imager (title, abstract, col. 2, 1. 64 - col. 3, 1. 8 and claims 1-11 In Pain et al), the method 
comprising: 
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accumulating charge at a photo-conversion device (either photo-gate 52 of 
transistor PG: Figure 2A and col. 4, 1. 39-43, or a photodiode 120: Figure 5A) during an 
integration period (see claim 8 in Pain et al); 

storing accumulated charge from said photo-conversion device 52 or 120 at a 
charge collection region 54 or 154, respectively (Figures 2A and 5A; col. 4, 1. 39-54 and 
col. 7, 1. 15-16 and 56-63) (claim 8 in Pain et al: said charge collection region is the 
sense node); 

reading out (through transistors M se i and M in (col. 4, 1. 58-66 and col. 7, 1. 25-37) 
said charge from said charge collection region (see claim 9 in Pain et al); and 

removing residual charge remaining in said photo-conversion device prior to a 
subsequent integration period (through signals to TX, TX2 and RST transistors) (col. 6, 
I. 33-40 and col. 8, 1. 50-65) (see claim 1 1 in Pain et al). 

On claim 2: said act of removing comprises activating at least one of a reset 
transistor and a transfer transistor (see claim 1 1 ) to couple said photo-conversion 
device to a potential prior to said subsequent integration period (cf. Fig. 6D: and col. 6, 
I. 34-37). 

On claim 3: said reset transistor and said transfer transistor are activated 
substantially simultaneously (see Fig. 6D, traces TX2 and RST or traces TX and RST 
(transfer (TX and TX2) and reset (RST) transistors, respectively.; see col. 7, 1. 47 - col. 
8,1.6). 
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On claim 4: said substantially simultaneous activation of said reset transistor 
RST and said transfer transistor TX occurs after said act of reading out said charge 
(col. 9, 1. 1-4). 

On claim 5: said act of transferring by transfer gate TX comprises transferring 
charge from said photoconversion device (from 120) (col. 7, 1. 5-11) to a floating 
diffusion region (to 154) (col. 7, 1. 25-28). 

On claim 6: said act of storing charge comprises transferring said charge to said 
floating diffusion region 154 via said transfer transistor TX (col. 7, 1. 25-37). 

On claim 7: said act of transferring comprises transferring charge from said 
photo-conversion device 120 to a supply voltage Vdd (through transfer transistor TX2 
(col. 7, 1. 23-25). 

On claim 8: said act of reading out comprises reading out said charge with a 
transistor M in (col. 7, 1. 25-37). 

On claim 9: the pixel cell is at least one of a five transistor (5T) pixel, a six 
transistor pixel (6T) or a seven transistor pixel (7T), as witnessed by transistors TX, 
TX2, RST already discussed, and source-follower transistor M in (col. 7, 1. 25-37) and 
pixel selection switch transistor M se i (col. 7, 1. 25-37). 

On claim 10: the act of removing comprises activating a transistor electrically 
connected to said photo-conversion device wherein said transistor includes at least 
one of a global shutter, anti-blooming device or high dynamic range transistor (HDR), 
namely an anti-blooming device through appropriate selection of the voltage on the 
gate of transfer transistor TX2 (col. 8, 1. 40-42). 
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On claim 1 1: the act of activating said transistor TX2 allows residual charge to 
move from said photo-conversion device 120 to a supply voltage (V d d) (at power supply 
node 164: see col. 7, 1. 22-25). 

On claim 12: the imager is a CMOS imager (col. 3, 1. 38-55 and col. 4, 1. 23-38). 

On claim 13: the CMOS imager comprises four transistor (4T) pixels (TX, TX2, 
RST, and M in ). (loc.cit.). 

On claim 14: the CMOS imager with photo-gate 54 (embodiment of Figures 2A) 
comprises six transistor (6T) pixels (namely: TX, TX2, RST, M in , ROW (M se i), and PG 
(col. 4, 1. 39-43)). 

On claim 16: said photo-conversion device 120 is a photodiode (col. 7, 1. 5-21). 

On claim 17: said photo-conversion device 52 is a photo-gate (col. 4, 1. 39-47). 

On claim 18: said photo-conversion device 52, being a photo-gate, inherently is a 
photoconductor, because conduction charges are produced by impinging but neutral 
light, whereby the conductivity of the photo-gate is changed. 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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17. Claims 15 and 19-38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pain et al (6,326,230 B1) in view of Rhodes (6,140,630). 

On claims 15 and 35: Although Pain et al six transistor (6T) pixels (see claims 14 and 
34 (for claim 34 see below) in this application) they do not necessarily teach the further 
limitation defined by claim 15 or claim 35. However, it would have been obvious to 
include said further limitation in view of Rhodes, who, in a patent incorporated by 
reference in Applicant's application of its relevance and hence analogous art, teach the 
inclusion of a load transistor 39 so as to provide an option to either load and collect the 
read charge through the sample and hold circuit or ground the sample. Motivation to 
include the teaching by Rhodes derives from the creation of said option. 

On claim 19: Pain et al teach a method for operating a pixel cell of an imager 

(title, abstract, col. 2, 1. 64 - col. 3, 1. 8 and claims 1-11 In Pain et al), the method 

comprising: 

resetting a charge collection region (54 or 154) with a reset transistor RST during 
a reset period (see: col. 6, 1. 33-40 and col. 8, 1. 50-65 and claim 1 1 in Pain et al); 

accumulating charge at a photo-conversion device 52 or 120 during an 
integration period (either photo-gate 52 of transistor PG: Figure 2A and col. 4, 1. 39-43, 
or a photodiode 120: Figure 5A; and see claim 8 in Pain et al); 

storing accumulated charge from said photo-conversion device at said 
charge collection region via a transfer transistor TX (Figures 2A and 5A; col. 4, 1. 39-54 
and col. 7, 1. 15-16 and 56-63) (claim 8 in Pain et al: said charge collection region is the 
sense node); 



Application/Control Number: 1 0/750,843 Page 9 

Art Unit: 2826 

reading out said charge from said charge collection region (through transistors 
M S ei and M in (col. 4, 1. 58-66 and col. 7, 1. 25-37); and 

removing residual charge remaining in said photo-conversion device after said 
charge storage at said charge collection region (through signals to TX, TX2 and RST 
transistors) (col. 6, 1. 33-40 and col. 8, 1. 50-65) (see claim 11 in Pain et al), 

wherein said act of removing comprises activating said reset transistor 
and said transfer transistor prior to a subsequent integration period (cf. Fig. 6D: and 
col. 6, 1. 34-40). 

Pain et al do not necessarily teach the limitation that said reading out is being 
conducted not merely to a sample circuit but to a sample and hold circuit. However, it 
would have been obvious to include said limitation in view of Rhodes who teaches said 
reading out to be conducted to a sample and hold circuit (S/H circuit within read circuit 
60 in Figure 1 : see col. 3, 1. 57 - col. 4, 1. 37) thus enabling comparisons of signals 
from different pixels by which pixels variations can be eliminated (col. 25-36). 

Motivation to include the teaching by Rhodes is the ability to hold the signal after 
sampling with further processing steps such as signal subtraction to eliminate pixel 
variations. 

On claim 20: said act of removing comprises activating said reset transistor and 
said transfer transistor substantially simultaneously (see Fig. 6D, traces TX2 and RST 
or traces TX and RST (transfer (TX and TX2) and reset (RST) transistors, 
respectively.; see col. 7, 1. 47 - col. 8, 1. 6). 
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On claim 21: said substantially simultaneous activation of said reset transistor 
RST and said transfer transistor TX occurs after said act of reading out said charge 
(col. 9, 1. 1-4). 

On claim 22: said act of transferring comprises transferring charge (through 
transfer transistor TX2) from said photo-conversion device (either 52 or 120) to a 
supply voltage Vdd (col. 4, 1. 49-54) and col. 7, 1. 23-25). 

On claim 23: the imager is a CMOS imager (col. 3, 1. 38-55 and col. 4, 1. 23-38). 

On claim 24;the CMOS imager comprises a four-transistor, five-transistor, six 
transistor or seven transistor pixel architecture, as witnessed by transistors TX, TX2, 
RST already discussed, and source-follower transistor M in (col. 7, 1. 25-37) and pixel 
selection switch transistor M se i (col. 7, 1. 25-37). 

On claim 25: said photo-conversion device 120 is a photodiode (col. 7, 1. 5-21). 

On claim 26: said photo-conversion device 52 is a photo-gate (col. 4, 1. 39-47). 

On claim 27: said photo-conversion device 52, being a photo-gate, inherently is a 
photoconductor, because conduction charges are produced by impinging but neutral 
light, whereby the conductivity of the photo-gate is changed. 

On claim 28: A method for operating a pixel cell of an imager (title, abstract, col. 
2, 1. 64 - col. 3, 1. 8 and claims 1-11 In Pain et al), the method comprising: 

resetting a charge collection region 54 or 154 (loc.cit.) with a reset transistor 
during a reset period (see: col. 6, 1. 33-40 and col. 8, 1. 50-65 and claim 1 1 in Pain et 
al); 

accumulating charge at a photo-conversion device during an integration 
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period (either photo-gate 52 of transistor PG: Figure 2A and col. 4, 1. 39-43, or a 
photodiode 120: Figure 5A; and see claim 8 in Pain et al); 

storing accumulated charge from said photo-conversion device at said 
charge collection region via a transfer transistor TX (Figures 2A and 5A; col. 4, 1. 39-54 
and col. 7, 1. 15-16 and 56-63) (claim 8 in Pain et al: said charge collection region is the 
sense node); 

reading out said charge from said charge collection region (through transistors 
M S ei and M in (col. 4, 1. 58-66 and col. 7, 1. 25-37); and 

removing residual charge remaining in said photo-conversion device after said 
charge storage at said charge collection region (through signals to TX, TX2 and RST 
transistors) (col. 6, 1. 33-40 and col. 8, 1. 50-65) (see claim 1 1 in Pain et al), 

wherein said act of removing comprises activating a transistor TX2 
electrically connected to said photo-conversion device 120 prior to a subsequent 
integration period (the transfer transistor TX2 is electrically connected to the 
photodiode because said photodiode forms a source/drain region of said transistor 
TX2) (cf. Figure 5A and loc.cit.). 

Pain et al do not necessarily teach the limitation that said reading out is being 
conducted not merely to a sample circuit but to a sample and hold circuit. However, it 
would have been obvious to include said limitation in view of Rhodes who teaches said 
reading out to be conducted to a sample and hold circuit (S/H circuit within read circuit 
60 in Figure 1: see col. 3, 1. 57 - col. 4, 1. 37) thus enabling comparisons of signals 
from different pixels by which pixels variations can be eliminated (col. 25-36). 
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Motivation to include the teaching by Rhodes is the ability to hold the signal after 
sampling with further processing steps such as signal subtraction to eliminate pixel 
variations. 

On claim 29: the CMOS imager comprises a four-transistor, five-transistor, six 
transistor or seven transistor pixel architecture, as witnessed by transistors TX, TX2, 
RST already discussed, and source-follower transistor M in (col. 7, 1. 25-37) and pixel 
selection switch transistor M se i (col. 7, 1. 25-37). 

On claim 30: the act of removing comprises activating a transistor electrically 
connected to said photo-conversion device wherein said transistor includes at least 
one of a global shutter, anti-blooming device or high dynamic range transistor (HDR), 
namely an anti-blooming device through appropriate selection of the voltage on the 
gate of transfer transistor TX2 (col. 8, 1. 40-42). 

On claim 31: the act of activating said transistor TX2 allows residual charge to 
move from said photo-conversion device 120 to a supply voltage (Vaa) (at power supply 
node 164: see col. 7, 1. 22-25). 

On claim 32: said act of transferring comprises transferring charge from said 
photo-conversion device to a supply voltage (V d d) (at node 64 or node 164: see col. 4, 
I. 55-57 and col. 7, 1. 22-25) 

On claim 33: the imager is a CMOS imager (col. 3, 1. 38-55 and col. 4, 1. 23-38). 

On claim 34: the CMOS imager with photo-gate 54 (embodiment of Figures 2A) 
comprises six transistor (6T) pixels (namely: TX, TX2, RST, M in , ROW (M se i), and PG 
(col. 4, 1. 39-43)). 
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On claim 36: said photo-conversion device 120 is a photodiode (col. 7, 1. 5-21). 

On claim 37: said photo-conversion device 52 is a photo-gate (col. 4, 1. 39-47). 

On claim 38: said photo-conversion device 52, being a photo-gate, inherently is a 
photoconductor, because conduction charges are produced by impinging but neutral 
light, whereby the conductivity of the photo-gate is changed. 



Conclusion 

1 8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Mann et al (US 2002/0190287 A1); and Chi (6,064,053), the 
latter made of record by Applicant in IDS of 6/28/04. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

July 31,2005 



Patent Examiner: 




Johannes Mondt (Art Unit: 2826). 
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